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Abstract
Self-reported data from the GEDA 2014/2015-EHIS study was used to calculate the level of compliance among adults 
in Germany with the World Health Organization’s (WHO) recommendations on physical activity. The WHO’s 
recommendations distinguish between ‘aerobic activity’ and ‘muscle-strengthening activity’. In Germany, 42.6% of 
women and 48.0% of men reported that they conduct at least 2.5 hours of aerobic physical activity per week, and 
therefore meet the WHO’s recommendation on this form of activity. A higher level of education among women and 
men of all ages is associated with a higher frequency of meeting the WHO’s recommendations on aerobic activity. 
In addition, 27.6% of women and 31.2% of men conduct muscle-strengthening activity at least twice a week, thereby 
meeting the WHO’s recommendations on this form of activity. About one fifth of women (20.5%) and one quarter 
of men in Germany (24.7%) meet both of these recommendations. In summary, the results point to the value of 
encouraging people to conduct more physical activity during their leisure time. In fact, inactive people who begin 
to follow the WHO’s recommendations can significantly reduce their long-term risk of premature mortality.
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Introduction
Physical activity is defined as any bodily movement gen-
erated by the skeletal muscles that requires more ener-
gy to be consumed than the basal metabolic rate [1]. 
Health-enhancing physical activity includes aerobic activ-
ity (endurance activity) such as cycling, jogging, playing 
football or swimming that increases breathing and heart 
rate and is undertaken without interruption for at least 
10 minutes [2]. Aerobic activity provides an important 
contribution to the maintenance and recovery of the 
health of the cardiovascular and metabolic system [3, 4]. 
Muscle-strengthening activity such as strength training, 
Pilates and yoga is also beneficial to health, as it increas-
es the performance and health of the human musculo-
skeletal system, skeletal muscles, joints, bones, tendons 
and ligaments [2, 4]. In contrast, a lack of physical activ-
ity increases the risks of developing the most important 
non-communicable diseases such as heart disease, type 
2 diabetes mellitus, and breast and colorectal cancer, 
and it also reduces life expectancy [5]. According to the 
2015 Global Burden of Disease Study, physical inactivity 
in Germany contributes to a significant reduction in life 
expectancy and quality of life. Specifically, physical inac-
tivity was found to be linked to 10% of the years lost due 
to coronary heart disease, 17% of the years lost due to 
diabetes mellitus, 15% of the years lost due to colorectal 
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cancer and 10% of the years lost due to breast cancer 
[6]. As insufficient levels of physical activity are associ-
ated with disease, the World Health Organization (WHO) 
formulated the goal of reducing the prevalence of insuf-
ficient physical activity (defined as less than 2.5 hours of 
moderate- to vigorous-intensity physical activity per 
week) as part of the Global Action Plan for the Preven-
tion and Control of Non-Communicable Diseases 2013-
2020. The aim is to ensure that levels of insufficient phys-
ical activity are 10% lower than 2010 levels by 2025 [7].
Indicator
The WHO’s recommendations on physical activity dif-
ferentiate between ‘aerobic activity’ and ‘muscle-strength-
ening activity’ [2, 8]. Adherence to these recommenda-
tions among the population in Germany [8] was assessed 
with the validated German version of the European 
Health Interview Survey – Physical Activity Questionnaire 
(EHIS-PAQ) used for the German Health Update (GEDA 
2014/2015-EHIS) survey [9, 10]. As part of this study, 
respondents were asked about the duration of the phys-
ical activity they undertake during a typical week, in the 
form of both moderate-intensity aerobic physical activ-
ity conducted during leisure time and cycling used for 
transportation, as well as the number of days a week 
during which they undertake muscle-strengthening activ-
ities. Details about the way in which these indicators 
were constructed have been published elsewhere [10]. 
The following describes the proportion of respondents 
who conduct at least moderate-intensity aerobic activi-
ties for at least 2.5 hours a week (the first part of the 
WHO’s recommendations on physical activity), as well 
as those who conduct muscle-strengthening activities 
on at least two days a week (the second part of the 
WHO’s recommendations), and the proportion of those 
who meet both parts of the WHO’s recommendations 
(2.5 hours of aerobic activity, as well as muscle-strength-
ening activities twice a week). The figures are stratified 
according to gender, age, level of education and federal 
state. A difference between these groups is interpreted 
as statistically significant where confidence intervals do 
not overlap.
The analyses are based on data from 22,959 partici-
pants aged 18 years and above (12,511 women, and 
10,448 men) with valid EHIS-PAQ data. The calculations 
were carried out using a weighting factor that corrects 
for deviations within the sample from the structure of 
the German population (as of 31 December 2014) with 
regard to gender, age, community type and education. 
The community type reflects the degree of urbanisation 
and corresponds to the regional distribution in Germany. 
The International Standard Classification for Education 
(ISCED) was used to ensure the respondents’ responses 
on education were comparable [11]. A detailed descrip-
tion of the methodology applied in GEDA 2014/2015-
EHIS can be found in the article German Health Update: 
New data for Germany and Europe in issue 1/2017 of 
the Journal of Health Monitoring.
Results and discussion
According to results from the GEDA 2014/2015-EHIS 
study, 42.6% of women and 48.0% of men meet the 
WHO’s recommendation on aerobic activity (Tables 1 
and Table 2). 56.7% of men aged between 18 and 29 meet 
   
GEDA 2014/2015-EHIS
Data holder: Robert Koch Institute
Aims: To provide reliable informa tion 
about the population’s health status, 
health-related behaviour and health care  
in Germany, with the possibility of a  
European comparison 
Method: Questionnaires completed on 
paper or online
Population: People aged 18 years and above 
with permanent residency in Germany
Sampling: Registry office sample; randomly 
selected individuals from 301 communities 
in Germany were invited to participate
Participants: 24,016 people (13,144 women; 
10,872 men)
Response rate: 26.9%
Study period: November 2014 - July 2015
Data protection: This study was undertaken 
in strict accordance with the data protection 
regulations set out in the German Federal 
Data Protection Act and was approved by 
the German Federal Commissioner for Data 
Protection and Freedom of Information.  
Participation in the study was voluntary. 
The participants were fully informed about 
the study’s aims and content, and about 
data protection. All participants provided 
written informed consent.
 
More information in German is available at 
www.geda-studie.de
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the WHO’s recommendations on aerobic activity; the 
same can be said of around 45% of men in other age 
groups. Among women, compliance with the recom-
mendations is highest in the 45-to-64 age group (47.8%). 
No uniform pattern can be observed among women in 
terms of age distribution. A smaller proportion of wom-
en (27.6%) and men (31.2%) meet the WHO’s recom-
mendation on muscle-strengthening activity. About one 
fifth of women (20.5%) and one quarter of men (24.7%) 
meet both recommendations.
An association exists between level of education and 
health-enhancing aerobic physical activity among women 
Table 1 
Health-enhancing physical activity during 
leisure time among women according to age 
and educational status (n=12,511) 
Source: GEDA 2014/2015-EHIS
42.6% of women and 48.0% 
of men in Germany meet the 
World Health Organization’s 
recommendations on aerobic 
activity by undertaking at 
least 2.5 hours of aerobic 
physical activity per week.
and men of all age groups: the proportion of adults who 
meet the recommendations on physical activity is lower 
in groups with lower levels of education compared to 
those with the higher levels of education (Table 1 and 
Table 2).
The proportion of women in Thuringia who meet the 
recommendations on aerobic activity is below the 
national average; in Hamburg, it is above the national 
average. The proportion of men in Mecklenburg-West 
Pomerania and Saxony who meet the recommendations 
on aerobic activity is below the national average; in Bre-
men, it is above the national average (Figure 1).
Women Aerobic activity at least 
2.5 hours per week
Muscle-strengthening activity 
at least 2 times a week
Aerobic and muscle-strengthening 
activity recommendations compliance
% (95% CI) % (95% CI) % (95% CI)
Women total 42.6 (41.3-43.9) 27.6 (26.7-28.6) 20.5 (19.6-21.4)
18-29 Years 45.2 (42.3-48.2) 34.5 (32.1-37.0) 25.8 (23.6-28.2)
Low education 40.1 (34.2-46.3) 29.5 (24.3-35.3) 21.9 (17.2-27.3)
Medium education 44.4 (40.6-48.2) 35.8 (32.6-39.1) 26.0 (23.1-29.1)
High education 55.0 (49.6-60.2) 35.6 (31.5-40.0) 29.3 (25.1-33.8)
30-44 Years 38.8 (36.7-41.0) 21.1 (19.5-22.9) 16.3 (14.8-17.9)
Low education 34.2 (27.7-41.5) 12.7 (8.9-17.7) 11.1 (7.5-16.1)
Medium education 36.7 (34.0-39.5) 20.2 (18.1-22.5) 15.0 (13.1-17.1)
High education 46.4 (42.9-49.8) 28.1 (25.0-31.3) 22.3 (19.5-25.4)
45-64 Years 47.8 (46.0-49.6) 29.4 (27.9-30.9) 22.7 (21.3-24.2)
Low education 44.3 (39.7-49.1) 26.1 (22.5-30.1) 20.0 (16.7-23.7)
Medium education 46.5 (44.3-48.8) 29.3 (27.4-31.2) 22.4 (20.6-24.2)
High education 55.0 (51.5-58.3) 32.7 (30.2-35.4) 26.2 (23.8-28.7)
≥ 65 Years 36.5 (34.0-39.1) 26.4 (24.4-28.4) 17.4 (15.6-19.3)
Low education 29.0 (25.6-32.6) 20.7 (17.6-24.1) 12.1 (9.6-15.2)
Medium education 39.4 (35.7-43.2) 28.5 (25.7-31.5) 19.2 (16.6-22.1)
High education 51.1 (45.7-56.5) 38.8 (33.7-44.2) 29.0 (24.4-34.0)
Total (women and men) 45.3 (44.2-46.4) 29.4 (28.6-30.2) 22.6 (21.8-23.4)
CI=confidence interval
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The research that formed the basis of the WHO’s 
recommendations on aerobic activity leads to the con-
clusion that people who undertake moderate- to vigori-
ous-intensity aerobic activities for at least 2.5 hours per 
week have a significantly lower risk of all-cause mortality 
[4]. However, there is no absolute threshold in terms of 
risk reduction: some physical activity is good; more phys-
ical activity is better [4]. In fact, the most active group 
has an estimated 30% lower risk of premature mortality 
than the least active group [4].
Nevertheless, the calculations on compliance with 
the WHO’s recommendations on aerobic activity only 
consider aerobic activity and transport-related cycling 
that is undertaken during leisure time; it does not include 
work-related physical activity [10]. This is important 
because population groups that are less likely to follow 
the recommendations on aerobic activity, such as adults 
with lower levels of education, are generally engaged in 
more physically active forms of employment [12, 13]. This 
is also confirmed when the regional differences between 
work-related and leisure-time physical activity are com-
pared by federal state: in states where a high proportion 
of people undertake leisure-time physical activity (such 
as Hamburg), a lower proportion conducts high levels 
Table 2 
Health-enhancing physical activity during 
leisure time among men according to age 
and educational status (n=10,448) 
Source: GEDA 2014/2015-EHIS
27.6% of women and 31.2% 
of men in Germany meet the 
World Health Organization’s 
recommendations on  
muscle-strengthening  
activity by conducting  
muscle-strengthening  
activity at least twice a week.
Men Aerobic activity at least 
2.5 hours per week
Muscle-strengthening activity 
at least 2 times a week
Aerobic and muscle-strengthening 
activity recommendations compliance
% (95% CI) % (95% CI) % (95% CI)
Men total 48.0 (46.6-49.4) 31.2 (30.2-32.3) 24.7 (23.6-25.8)
18-29 Years 56.7 (53.6-59.8) 43.9 (41.1-46.8) 35.8 (33.1-38.7)
Low education 52.5 (45.4-59.4) 39.7 (33.5-46.2) 31.4 (25.7-37.8)
Medium education 56.3 (52.4-60.1) 44.9 (41.3-48.5) 36.1 (32.7-39.7)
High education 66.5 (59.7-72.7) 49.1 (42.2-56.0) 43.8 (37.0-50.9)
30-44 Years 44.8 (42.1-47.5) 28.5 (26.2-30.8) 22.6 (20.6-24.7)
Low education 36.9 (29.3-45.2) 25.2 (19.0-32.7) 19.9 (14.0-27.3)
Medium education 42.4 (38.7-46.2) 28.2 (25.0-31.6) 22.2 (19.3-25.5)
High education 52.7 (48.9-56.4) 30.6 (27.5-34.0) 24.3 (21.4-27.5)
45-64 Years 45.6 (43.7-47.6) 26.3 (24.7-27.9) 21.1 (19.7-22.7)
Low education 35.7 (30.7-40.9) 23.5 (19.2-28.5) 17.9 (13.9-22.8)
Medium education 43.4 (40.8-46.1) 25.3 (23.2-27.6) 20.3 (18.2-22.5)
High education 53.1 (50.3-56.0) 29.1 (26.6-31.8) 23.7 (21.3-26.3)
≥ 65 Years 48.3 (45.9-50.7) 32.2 (30.2-34.4) 23.6 (21.6-25.7)
Low education 36.3 (30.9-42.1) 27.3 (22.8-32.4) 18.6 (14.5-23.5)
Medium education 47.2 (43.8-50.7) 30.9 (27.9-34.0) 23.0 (20.1-26.2)
High education 55.2 (51.6-58.7) 36.8 (33.4-40.3) 26.7 (23.7-29.9)
Total (women and men) 45.3 (44.2-46.4) 29.4 (28.6-30.2) 22.6 (21.8-23.4)
CI=confidence interval
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of work-related activity. In contrast, states that demon-
strate a high level of work-related activity (such as 
Thuringia) tend to have a lower proportion of people 
engaging in leisure-time physical activity [13]. Be this as 
it may, work-related physical activity does not usually 
provide the same health benefits as aerobic physical 
exercise conducted during leisure time [14, 15].
It is not possible to use the results from the GEDA 
2014/2015-EHIS study and those of previous GEDA 
waves to calculate time trends because the physical 
Women meet the World 
Health Organization’s  
recommendations on aerobic 
activity statistically  
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activity questionnaire was changed. The GEDA 2014/2015-
EHIS study used EHIS-PAQ, a new survey instrument. 
EHIS-PAQ was developed in 2010 in order to estimate 
the compliance with the WHO’s recommendations.
Still, another study conducted in Germany confirms 
that about half of adults in Germany meet the WHO’s 
recommendations [16]. However, again the results of 
this survey and those of the GEDA 2014/2015-EHIS study 
can only be compared to a limited extent due to the use 
of different survey instruments.
Overall, the results set out here point to the impor-
tance of encouraging people to conduct more physical 
activity during their leisure time. More than half of the 
adult population undertakes less than 2.5 hours per 
week of at least moderate-intensity aerobic physical 
activity, and thus fails to meet the core aspect of the 
WHO’s recommendations on physical activity. In view 
of the costs incurred due to physical inactivity (through 
time taken off work, illness and premature mortality) 
[17], increased investment in measures that encourage 
people to be more physically active is both sensible and 
necessary. This could include population-based infor-
mational approaches, community-based intervention, 
and political and environmental approaches under-
taken within the framework of the German national 
recommendations on physical activity and physical 
activity promotion [18].
References
1. Caspersen CJ, Powell KE, Christenson GM (1985) Physical activity, 
exercise, and physical fitness: definitions and distinctions for 
health-related research. Public Health Reports 100(2):126-131
2. Activity Guidelines for Americans. Be Active, Healthy, and Happy. 
Available from:  
www.health.gov/paguidelines (As at 07.03.2017)
3. Shephard RJ (1994) Aerobic fitness & health. Human Kinetics 
Publishers, Michigan
4. Physical Activity Guidelines Advisory Committee (2008) Physical 
Activity Guidelines Advisory Committee report. Nutr Rev. U.S. 
Department of Health and Human Services, Washington, DC
5. Lee IM, Shiroma EJ, Lobelo F et al. (2012) Effect of physical inac-
tivity on major non-communicable diseases worldwide: an analy-
sis of burden of disease and life expectancy. The Lancet 
380(9838):219-229
6. Institute for Health Metrics and Evaluation (2016) Global Burden 
of Disease Data Visualisation. University of Washington, Wash-
ington
7. World Health Organization (2013) Global action plan for the pre-
vention and control of noncommunicable diseases 2013-2020. 
Geneva
8. World Health Organization (2010) Global recommendations on 
physical activity for health. Global Strategy on Diet, Physical 
Activity & Health. WHO Press, Geneva
9. Baumeister SE, Ricci C, Kohler S et al. (2016) Physical activity 
surveillance in the European Union: reliability and validity of the 
European Health Interview Survey-Physical Activity Question-
naire (EHIS-PAQ). International Journal of Behavioral Nutrition 
and Physical Activity 13(1):1-10
10. Finger JD, Tafforeau J, Gisle L et al. (2015) Development of the 
European Health Interview Survey - Physical Activity Question-
naire (EHIS-PAQ) to monitor physical activity in the European 
Union. BMC Archives of Public Health 73:59




tion_%28ISCED%29 (As at 13.01.2017) 
A higher level of education 
among women and men of 
all ages is associated with a 
higher frequency of meeting 
the World Health Organiza-
tion’s recommendations on 
aerobic activity.
Journal of Health Monitoring
Journal of Health Monitoring 2017 2(2)
FACT SHEET
41
Health-enhancing physical activity during leisure time among adults in Germany
12. Finger JD, Tylleskar T, Lampert T et al. (2012) Physical activity 
patterns and socioeconomic position: the German National 
Health Interview and Examination Survey 1998 (GNHIES98). 
BMC Public Health 12:1079
13. Finger JD, Mensink GB, Lange C et al. (2017) Work-related physi-
cal activity among adults in Germany. Journal of Health Monitor-
ing 2(2):28-34 
www.rki.de/journalhealthmonitoring-en
14. Abu-Omar K, Rütten A (2008) Relation of leisure time, occupa-
tional, domestic, and commuting physical activity to health indi-
cators in Europe. Preventive Medicine 47(3):319-323
15. Sofi F, Capalbo A, Marcucci R et al. (2007) Leisure time but not 
occupational physical activity significantly affects cardiovascular 
risk factors in an adult population. Eur J Clin Invest 37(12):947-
953
16. Wallmann-Sperlich B, Froboese I (2014) Physical activity during 
work, transport and leisure in Germany--prevalence and socio-de-
mographic correlates. PLoS One 9(11):e112333
17. Ding D, Lawson KD, Kolbe-Alexander TL et al. (2016) The eco-
nomic burden of physical inactivity: a global analysis of major 
non-communicable diseases. Lancet 388(10051):1311-1324
18. Rütten A, Pfeifer K (Hrsg) (2016) National Recommendations for 
Physical Activity and Physical Activity Promotion, FAU University 
Press, Erlangen
Journal of Health Monitoring
Journal of Health Monitoring 2017 2(2)
FACT SHEET
42
Health-enhancing physical activity during leisure time among adults in Germany
This work is licensed under a 




Journal of Health Monitoring
Author details
Robert Koch Institute
Department for Epidemiology and Health Monitoring, Berlin, 
Germany
Corresponding author
Dr. Jonas D. Finger
Robert Koch Institute





The authors declared no conflicts of interest.
Funding 
The GEDA study was funded by the Robert Koch Institute and the 
German Federal Ministry of Health.
Note  







Susanne Bartig, Johanna Gutsche, Dr. Franziska Prütz,  
Martina Rabenberg, Alexander Rommel, Dr. Anke-Christine Saß, 
Stefanie Seeling, Martin Thißen, Dr. Thomas Ziese
Robert Koch Institute
Department for Epidemiology and Health Monitoring
General-Pape-Str. 62–66
D-12101 Berlin




Gisela Dugnus, Alexander Krönke, Kerstin Möllerke
Translation
Simon Phillips/Tim Jack
Please cite this publication as 
Finger JD, Mensink GBM, Lange C et al. (2017) Health-enhancing 
physical activity during leisure time among adults in Germany. 
Journal of Health Monitoring 2(2):35–42  
DOI 10.17886/RKI-GBE-2017-040
ISSN 2511-2708
The Robert Koch Institute is a Federal Institute within  
the portfolio of the German Federal Ministry of Health
